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This dissertation mainly concerns with the Mazur intersection problem. Based on
the dual of the normed semigroup, we give a characterisation of a normed space with
only trivial Mazur sets . We also consider the inheriting property of product spaces
satisfying the Mazur intersection property, we improve Sersouri and Roy’s conclusions
to a more general case of norm.
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1932, S. Mazur 3 [1]¥ÄkïÄî¼m5:zk.4à8þL«Ǒ4¥.  5·¶ǑMazur 5,{¡MIP.·, 3î¼mX ¥,f8 C´k.4à8,=
(i) ∀ x /∈ C, ∃ 4¥ D ⊃ C,  x /∈ D.
(ii) é?¿²¡H, dist(C,H) > 0,K3¥ D ⊃ C, D ∩H = ∅.Ï'uMazur5ïÄÌ8¥3«©l5, 5A. S. Granero,
J. P. Moreno, R. R. Phelps <m©'5 «©l5.·r÷v5 (i)k.4à8¡Ǒ4¥,÷v5 (ii)k.4à8¡ǑMazur8,P
P ≡ {C ⊂ X : C´Mazur 8};
M ≡ {C ⊂ X : C´4¥};
H ≡ {C ⊂ X : C´k.4à8}.w,,é?¿Dm X,þkP ⊂ M ⊂ H , Ø¤á. A. S. Granero, J.
P. Moreno, R. R. Phelps3©z [2]¥E
P 6= M = H9P = M 6= H~f.3zDm¥,ü:8Ú4¥þ´ Mazur 8,·¡Ǒ² Mazur 8. A. S.
Granero, J. P. Moreno, R. R. Phelps3 [3]¥Ñ
k²Mazur8m~f ln1 (n ≥ 3),¿Ñ















1Ù Úó X Ǒ¢ Banach m, X∗ Ǒ X éó, BX , BX∗ ©OǑ X, X∗4ü ¥,
SX , SX∗ ©OǑX, X∗4ü ¥¥¡, P
cc(X) ≡ {A ⊂ X : AǑ;à8},
wcc(X) ≡ {A ⊂ X : AǑf;à8},
swcc(X) ≡ {A ⊂ X : AǑf;à8},
K. Keimel ÚW. Roth [4]Äky²
 cc(Rn∗)∗ ∼= C(SX∗)∗, Ù¥ SX∗ L« (Rn)∗ 4ü ¥¥¡, C(SX∗) L« SX∗þ¤këY¼êD supê¤m, ©z [4].§,ÛÚ±3 [5,6] ¥©OÑ
 cc(X)∗, wcc(X)∗, swcc(X)∗ L«. Ééu,©òÑ b(X)∗ L«,¿ÏL b(X)∗L«ïÄk²Mazur 8mAÆ.·òy²,D5mX k²Mazur8=P∗ = X∗ ⊕ R.p* Mazur 5u{§,uy§1w,r1w5½ýéóm”A”îà5,ÛÜà5;'.3T5ïÄþ, 
Xe²;(J.
1960, R.R. Phelps 3 [7]Äky²
:
(1) e BX∗ w∗r³:3 SX∗¥êÈ,KD5m X ÷vMIP;
(2) eD5mX÷vMIP,KXþz| Nϕ : SX −→ SX∗ , x 7→ fx
(Ù¥ fx Ǒ x | ¼), ò SX ¥êÈf8NǑ SX∗ ¥êÈf8;
(3) kDm X ÷vMIP ⇐⇒ BX∗ à:3 SX∗ ¥È.Ó,Phelps JÑe¯K¯K 1.1µeX ÷vMIP,´Äk BX∗  w∗r³:3 SX∗¥êÈ?
1978, J. R. Giles, D. A. Gregory and B. Sims 3 [8] y²
eMIPAÆ½n.½n 1.1µX ǑD5m,Keã·Kd:















(2) BX∗ w∗℄:3 SX∗¥È;
(3) X þz| Nò SX ¥êÈf8NǑ SX∗¥êÈf8.·, 3kDm X ¥, BX∗à: w∗℄:,  Giles <(ØCX
 Phelps (Ø.Ó, Giles <Ä MIP∗:éóm¥z
w∗ ;à8þ´4¥.é Phelps JÑ¯K, y²,e X÷vMIP X∗÷v
MIP∗½ö X Ǒ Asplundm,K(Ø¤á. ég,/,JÑXe¯K¯K 1.2µ÷vMIPm´ÄǑ Asplundm?
BanachmX ¡Ǒ Asplund m, e½Â3zmà8D ⊂ X þëYà¼ê, þ3 D ,È Gδf8þ Fréchet. Sevilla ÚMoreno 3 [9]¥¤õ/EÑ
a Asplundm, §3dê÷v MIP.l,éþã¯KÑ
Ä½£. , Asplundm´Ä½­#D÷vMIP ?YÓ´Ä½.©z [10,11] y², 3 Asplundm,§ØU­#D÷vMIP.Ïd, MIP Asplundmmvk%¹'X.5¿§e X Ǒ©m÷v MIP ,Kd½n1.1(3) X Ǒ Asplundm.k<ǑN¬¯: MIP ´Äk¢D5?=fm¤U«.Y´Ä½.fmé MIPØäkU«5, oÈmQ?3Èm MIP¯Kþ, A. Sersouri3 [12]¥Äky²




Xα)c0,= X ¥ (xα)α∈Γþ÷v:∀ε > 0,8Ü {α ∈ Γ : ‖xα‖ ≥ ε} Äêk.K3dê,  X÷vMIP. d ØÈ, P. BandyopadhyayaÚ A. K. Roy3 [13] ¥y²
ÈmX = (⊗
α∈Γ
Xα)lp(= XêÏ~¿Âe pê) éMIPkU«5,Ù¥ Γ, (Xα, ‖ · ‖)α∈Γ½ÂXþ. ©3dÄ:þ?1

í2,rêí2/. 'uMIPõïÄ? A. S. Granero, M. Jiménez-Sevilla,
J. P. Moreno nã [14],9ë©z [15–17].
1995, D. Chen, B. Lin 3 [18] Ú?℄:Vg,d ℄:3MIPïÄþ×ü
­ÆÚ. ·ØJuy, w∗℄:½´℄:,¿3÷v














1Ù Úó℄:õõ, k´, 3ǑxMIP,§%´d. Granero, Jiménez-Sevilla,
Moreno 3 [14]¥
^℄:5Ǒx MIP AÆ,= Banachm X ÷v
MIP= BX∗ ℄:3 SX∗ ¥È.,	, MIP Ú?± , <é§?1
õ¡í2, ~k CIP:z;à8þL«Ǒ4¥Ú In:zêØu n ;à8þL«Ǒ4¥.'uùüa5ïÄ¹©z [12,19–24]. D. Chen, B. Lin 3 [25]¥ÄgÚ? A℄:½Â(Ù¥A ǑX¥k.8x).ÏLéA℄:?Ø, Ñ
ü~­½n [©z19 ½n 1.3,½n 2.1],ù, MIP, CIP, In AÆ==´íØ.C,§Ú3©z [26] ¥Ú?
«#à¼ê(¥ÝK¼ê), y², e






















1Ù D+ b(X)éó X ǑD5m, b(X) ≡ {X¥¤k4¥}, B(x, r)L«± xǑ%, ± rǑ»4¥.é?Dmó,ü:8Ú4¥´{ü Mazur 8, Ïd,·¡§Ǒ²Mazur8. A. S. Granero, J. P. Moreno, R. R. Phelps 3 [3]¥Ñ
k²Mazur8m~f, y² ln1 (n ≥ 3)k²Mazur 8, ¿Ñ
 Banachmk² Mazur 8¿©^. !¥·òÏLD+éóÑ
Banachmk² Mazur 8¿©7^. 3D+éóL«nØ¥,·~^rkåóä´åÓ, Ïd,·kÑåÓ½Â.½Â 2.1µ (X, d1), (Y, d2)´üÝþm, ¡ X  Y åÓ, e3÷5N ϕ : X −→ Y , 
d1(x, y) = d2(ϕ(x), ϕ(y)), ∀x, y ∈ X.k
åÓóä,·Ò±ÄD+ b(X)éó, e¡·k0D+'½ÂÚ b(X)(.½Â 2.2µ G´ Abelian+(=é$µ4÷v(ÜÆ), F ∈ {R,C}.
(i) ¡ G´, XJ3ü«$:
G×G −→ G; (x, y) 7−→ x+ y; ∀ x, y ∈ G.
F ×G −→ G; (λ, x) 7−→ λx; ∀λ ∈ F, x ∈ G.÷v
(λµ)x = λ(µx), ∀λ, µ ∈ F, x ∈ G;















1x = x, 0x = 0, ∀x ∈ G.
(ii) D Gê, K¡ G´D+.
(iii)¡ ϕ´D+ Gþ5¼, XJ ϕ÷v
ϕ(λx+ µy) = λϕ(x) + µϕ(y), ∀λ, µ ∈ R+, x, y ∈ G.?Ú, ¡5¼ ϕk., XJ
‖ϕ‖ = sup
x∈G,‖x‖≤1
ϕ(x) <∞.P G∗ = {ϕ : ϕ´ Gþk.5¼}, ¡ G∗´D+ Géó.- b(X) ≡ {X¥¤k4¥},é b(X)D HausdorffÝþ dH , =




d(y, B1)}, ∀ B1, B2 ∈ b(X).Ù¥ d(x,B) = inf
y∈B
‖x− y‖ , ∀ B ∈ b(X). KTÝþpê ‖ · ‖H :
‖B(x, r)‖H = dH(0, B(x, r)) = sup
z∈B(x,r)
‖z‖ = ‖x‖ + r, ∀B(x, r) ∈ b(X)Ún 2.1µé?D5mX, b(X)´.y²µ5¿
B(x, r) +B(y, s) = B(x+ y, r + s), ∀ B(x, r), B(y, s) ∈ b(X),
λB(x, r) = B(λx, λr), ∀ λ ∈ F, B(x, r) ∈ b(X).l b(X)é\{Úê$µ4,w, b(X)´.















(1) ky b0(X) = R+( åÓ),Ù¥ b0(X) = {B(r) : B(r)L« X ¥±:Ǒ%§± rǑ»¥ , ∀ r > 0} .Äk,éuþ¡½Â\{,ê±9ê ‖ · ‖H , b0(X)Ǒ¤D+, ¿
dH(B(r1), B(r2)) = |r1 − r1|, ∀ B(r1), B(r2) ∈ b0(X).
‖B(r)‖H = r, ∀ B(r) ∈ b0(X).½Â ϕ : b0(X) −→ R+, B(r) 7−→ r,K ϕ ´åÓ.¯¢þ,e ϕ(B(r1)) = ϕ(B(r2)), K r1 = r2,lB(r1) = B(r2), ϕ´ü.qÏǑ ϕ w,´÷,
dH(B(r1), B(r2)) = |r1 − r1|, ∀ B(r1), B(r2) ∈ b0(X),¤± ϕ ´åÓ.
(2) ey b(X)∗ = X∗ ⊕ R.é ∀ B(x, r) ∈ b(X), B(x, r) = x+B(0, r),d©)w,, b(X) = X⊕
l1




R+.-P = R+, K P ´I, P ∗ = R.¯¢þ,- T : P ∗ −→ R, φ 7−→ φ(1),Kw, T´÷,e T (φ) = T (ψ),Kφ(1) =
ψ(1), l ∀x ∈ P, φ(x) = φ(x.1) = φ(1).x = ψ(1).x = ψ(x),∴ φ = ψ, T ´ü.qÏǑ ∀ µ, ν ∈ P ∗, ∀ x ∈ P, k(µ − ν)(x) = µ(x) − ν(x) = µ(1)x − ν(1)x =
(µ(1) − ν(1))x,l‖µ− ν‖ = |µ(1) − ν(1)| = |T (µ) − T (ν)|, = T ´å.d (1), (2) , b(X)∗ = X∗ ⊕ R.














1Ù D+ b(X)éó½Â 2.3µ X ǑD5m, ¡k.4à8 C ⊂ X Ǒ Mazur 8, e÷v: é?¿²¡ H, dist(C,H) > 0,K3¥ D ⊃ C, D ∩ H = ∅. -
P ≡ {C ⊂ X : C´Mazur 8}.d½n 2.1,·eã(Ø.½n 2.2µD5mX k²Mazur8=P∗ = X∗ ⊕ R.y²µ ” =⇒ ” eX k²Mazur8, KP = b(X), d½n 2.1,(Ø¤á.
” ⇐= ” P
S ≡ {σA : A ∈ P}, B ≡ {σB(x,r) : B(x, r) ∈ b(X)},Ù¥ σA(f) = sup
x∈A
f(x), ∀ f ∈ BX∗ , K ∀ A,B ∈ P, ∀ λ ≥ 0, k
σA + σA = σA+B, λ σA = σλA½Â
T : (P, dH) −→ (S , ‖ · ‖∞), A 7→ σA,K T w,´V, q ∀ A,B ∈ P, dH(A,B) = ‖σA − σB‖,  P = S , P∗ =




+‖ · ‖, S = X
⊕
R
+‖ · ‖ + R+σC ,
b(X)∗ = (X
⊕
R‖ · ‖)∗, (b(X) + R+C)∗ = (X
⊕
R‖ · ‖ + R σC)
∗.d Hahn-Banach½n, ∃ F,  F |X ⊕ R‖·‖ = 0, F |σC = 1, 
(X
⊕
R‖ · ‖)∗ 6= (X
⊕
R‖ · ‖ + R σC)
















1nÙ Èmé Mazur5U«5 X Ǒ¢ Banachm, X∗ Ǒ X éó, BX , BX∗ ©OǑ X, X∗4ü ¥,
SX , SX∗ ©OǑX, X∗4ü ¥¥¡. !¥,·ò?ØÈméMazur 5U«5.·, Mazur 5 w∗℄:,℄:, w∗r³:', Ïd,·kÑ§½Â.½Â 3.1µX Ǒ¢ Banach m, f ∈ SX∗ .
(1) ¡ f Ǒ BX∗  w∗ ℄:, e ∀ ε > 0, ∃ w∗ ¡ S(x,BX∗ , α) ≡ {g ∈ BX∗ :
g(x) > 1−α}, (Ù¥x ∈ SX , 0 < α < 1),  f ∈ S(x,BX∗ , α) diam S(x,BX∗ , α) <
ε.
(2) ¡ f ǑBX∗ ℄:,e ∀ ε > 0, ∃ w∗ ¡ S(x,BX∗ , α) ≡ {g ∈ BX∗ :
g(x) > 1 − α}, (Ù¥ x ∈ SX , 0 < α < 1),  diam ({f} ∪ S(x,BX∗ , α)) < ε.
(3) ¡ f Ǒ BX∗  w∗ r³:,e ∃ x ∈ SX , f ∈ S(x,BX∗ , α), ∀ α > 0,
lim
α→0+
diam S(x,BX∗ , α) = 0.½d,¡ f ∈ SX∗  x ∈ SX w∗r³,e ∀ {fn} ⊂
SX∗ , fn(x) → 1,K ‖fn − f‖ → 0.5º 3.1µd½Â,w,k {BX∗  w∗r³:} ⊂ {BX∗ w∗℄:} ⊂ {BX∗ ℄:}.e¡·0MIPAÆ¥­,Ǒ(Ø [14].½n 3.1µX Ǒ Banachm,Keã·Kd:
(1) X ÷vMIP ;
(2) BX∗  w∗℄:3 SX∗ ¥È;
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